Effects of various imidazole ligands on heme conformation in endothelial nitric oxide synthase.
We have evaluated the influence of a series of substituted imidazoles on the heme structure of endothelial nitric oxide synthase (eNOS). Optical, MCD, and EPR spectra reveal widely differing effects on heme spin state and geometry. 1-Substituted imidazoles always yield low-spin heme complexes, but the size of the 2- and 4-substituent influences their structural effects on the heme. Methyl substituents lead to low-spin complexes while the bulky phenyl group yields high-spin complexes. The only exception to this behavior is provided by 2-aminoimidazole. Although this compound has three functional groups which can serve as an axial ligand to the heme, its binding to eNOS leads to a pure high-spin complex. This result can only be interpreted as due to a direct binding of 2-aminoimidazole to the guanidine binding subdomain of L-arginine. MCD spectra also imply that an O-ligand is present in the low-spin resting eNOS, while EPR data reveal the presence of two low-spin heme complexes in resting eNOS and its imidazole complexes. EPR also distinguishes four different high-spin forms of eNOS generated by different imidazole analogues. This series of ligands promises to be useful in probing the subtle structural difference among the active sites of three NOS isozymes and in developing selective inhibitors to these important enzymes.